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±IC Xt C V D itfc i 9 JBfiRS nfcSMJBft* & a § 
Bggiffl X^ X *y £ U > X„ 

[fit*]! 2] IBSiX^X^-y^UvXSWfcceDgtt 
±tcX^XT c V Dffitc J: 5 »j«StifcJHSr*«Efl:S 

±tcX^XT c v DffiK J: 9»iasnfcJfflSf***fl:* 
■dr5®Rl>*il<DS»f^^ft^-a:Sil<D±^X7XTC 

v d j* ic x k> Btitetitcmmmfr <=> a s wsm x^ x^ 

•y^UVXo 

Hfi#SS4] IBJBtX^X^'y^UVXStf, CCD»« 
±OXvXTC VDji^itJlHtcjfM^nfc, JBJjfs|s* 

^X^-y^bvXo 

[»**5] BlgtX^X^-y^b^XSfcf, COIW 
±OX^ XT C VDiSCiOffiKMSnft, B#r*3: 

£«?J$fr HBftffl X5 X^ -y ^7 U vXo 

m&m 6 ] Mfesfsntf t i #wat>vx« s i # 

C»*«7] MfeHflf^^ft^-^SS^X^X^-y 
^7 bi'XWcfc^TX^X^-y ^7 ly>XmU(Omtfrmt 

JBStSPjWK< I»*JS3fE^cDBl^fflX^X^-y * 
U-^Xo 

8 ] WiBBSf^^^t^Hi-S®^ T i 

m&tm 7*7Xf>^uyx„ 

« 8 iett<DII^ffl X^ X -y * b > X„ 

1. 4 8-1. 7 0O«H-P*S, SS*«7Xtt88E« 
©BSSOTX^x^-y i> U>X 0 

# t i #wro?/x«s i d*w«Mfc«5»«-c*Sx m 

[|ff*JJU 2] lffiEJBffi^fcgffcStfSJBRtf/Xtt 
[»#*13] nMB.7A>=i*is&ttfim ! ?-2>f£et 

Tss-fiss cn at; cm 

T i (O R) 4 C r ] 



Rix S i (O R2 ) 4-x C 1 13 

(SCfx Ri , R2 «:T;M^I/=ffiT-;fc»J> xti0~3£0 

til 2ffi^O|gHfflX^x^y^pyXo 
[fgBfJcDpJffl&S&BJ!] 
[0 0 01] 

' C£*±©fUfliflflF] X^Xtc VD&fcJ: 

•3 mm 7*7 X -y * b > XSW± Jgf£ L fc / \- F 3 - 

10 [0 0 0 2] 

[S£*OBEfflr] fit*. Bgg&XvX^-y * U>XS»±fc 
/ n- F n - F 5 7a £ t b T fct , $ f° # »J =1 

[0 00 3] JP5-14035 6#ffB±. 
fl&BBSfc&i&Sfci&X^XTC V DjStCt t) Sitl*ffl<D 
iSB^aX^X^-y ^7^7j'^X±(CS i 0xKfS?1"5 
Tjjfr&jSbTi^-So S^CiX^X^-y^BISIb^XUifc 
/n— Fn— F^fig-rSfcfeCKOTjjt^fflb/io bfr 
20 L%^5>, CvD73ji«S^«0@6*lfClijgbTv->a*'>o 
fc 0 ?nttC«7^MAWfXb (8 0°C, 10 
tc43V^T^tcWf®bfc*>P)1?*So 

ntfe^ ^ss'^aafff^^wrsx^x^-y^Bia 

U V XOTSfiWfcMBH-*- 5 fc i6® He &c t y T-^rii^ 
[0004] EP20373 0#fFl±, 3t^fflS#±{C 

* -TfiBfeo-TV -y > Xfc «fc U 3->ft^»I 

30 JKfiSt-rSTaS^bTl/^o ©SJ<OT3ffi (a-K3-t 
f >X) ttfje*©^ -y tf^XjitOfcc*^ < O^PiaSrjgS 

-r-(DXii«ii^brff a 3 c i:^Ttai/\ tratm- 
-K3- I- brcSW^Mtc^p.^tetfa^ai/^e.-e 

$5. E P 2 0 3 7 3 0 1#fFi±, X5- Xt C V D &IC «fc 

t> x^x^y ?mmi'>x±fcwinm*:i&i$.?z%im* 

40 [0005] 62-24730 2^s¥«. SBS^ttzktt 

V. a^<OfgB^«MM-KbfcXa-trX7^v^pIg|-c? 
[0 0 0 6] 

- F) «7?Xf7 ^ U-vXlil^OB^iIlfif^fLtcffv^. 
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jgS^^V -y t!>^gg^gL^tttitf^P.-rK«© 

[ooo7] ±m? a m&*miki,. 20 

fTtJtlTl/^^i-y h?35£T-&£-r-V -y If >?ICJ:£7n 
[0 0 0 8] 

[!fS*f$)*ir5tf:#<0¥K] *f§B^THi±te«M^ P 
ECVD (Plasma — enhanced chem 
ical vapour deposition) ^{jg 
o 7cPP§irTM7j7£lC J: <9 MVkhrzc 30 
[0 0 0 9] *^tc*3l/^Tt*s «)±§§§rttc7'^n + 

- K3- h t>fl€ift&v>y ^>*"Jl£ffMU 

^ «D±lc:&3fccD7 N-Ka-K'S5T;l/3* ^ffi^T^T* 

£ 6 cc 7 -y jfi^i&O-"/ $ W: J£fg?6 WflSfk^lfr <b & 

[0010] ixr. *f£mzmMicm.w?% 0 *?zwk 

* U * ^/l/y< £ * V U- r- Rtf ->*x^ 1/ 

y^'Un- 7HfXT'j7l/#— h- (CR-3 9) > 
*'Jxxf;K ^'JxfUyfl/7?U- hROT 

ttftlf— ;k #'J*U*:/, xj|?+3/ffl». Any 
> (IU 77t»<) SD't Kn + -yI^tfS so 



SttStf, ^U^U^>. ad 

f k-&» ©ftftafi^tt * fc (± * ottfi^fr*^ 2 n s o 
[001 i] mwmm&tticmmmtt^ftz-ezmRxf 

[0012] ttwnas^T&mznzy^x^c vd 

^Wtt«|{cfc^TJ5JS£ffiit£-e\ glfi±K:ifIi*J§ 
ill, Sf«IS#SSfcH:»SSWS^S^*<ffll/^n5o 

-t? ;l/ £ -< 7 (Omfot-fr fcSBKBtt 2> f -7 Xv{£ j§ 
CVD (PECVD) t)Jg$t"5Cfc*WiST*& 
So o*»), C<D7affitC<tn«\ 7"7X-7SS5:1W 

isfiA to -r ■* >mm% b »c jesbh f t a «■ & n s 

[0013] *^^^:fcv^Tajff^^ft:^•t^s«Ra r 
->s^**«fb^i*»i:fe«/^T, t i jfkT'vmi*?-*-'} 

(2-x^-;l^N+S/7l/) 7 L ^^-— 
^>tfX (7-fef;l/7-bt»^-h) , ^•^>v ; Z-tr^l/ 

Fxf;l/xXf;k f*yhUi?7-;l/75*-hf 
A^±lfe.ns. Sfc S i ^©0»jT'(i-r h5xF*'^ 

7X x^/l/h h+^S/^^ v ! xh*->->*7tf;l' 

[0 0 14] S/c, *f§B^ C fc^TTk-V yi»±n-r-(c 
Cp Fzp»i CH2 CH2 S i (NH) is 

[0 0 15] 3|ES6W»i:«J:«a*W4»ifi*ffi*W 
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<d #x (Dfiam.i&tti'etKD b mc & tc t -mm. 
\zmvi-?n&&^h\ #sl<»±, s \ %T)\su**/m 

■S^mit&tiStDJSXCDm&te 80 — 200SCCM, 
T i ^T;l/n + >'S#*r*^t:^(D^X©ii^i3 0 
— 200SCCM, £fc, MmfiXlZ 5 0~2 0 0 S C 

C©^(D-K^SF*9<DE^J?:0. 5 — 2. 5 P a © 
ffiH-e£$g£-t»\ *V— KMfCffi]M&2~3. 5KW^01 

<D«fc-5*¥S»c<t»), ^7Xf7 ^U>X±icmmT i 

lllO±K*-V^I»±=i-h*W«S/'7-9">'ft^lJ*fflt> 

^fX»A^F<Dgit»&tf/XtiSJl^atl (RF/W-) 
[0 0 16] 

[*SS0J] tTR *«W*^i(iHM&tfJt«S[flaj»«:«k9^* 

wtsttw-rs *fgi»*iTiE^Htci&jiE* ns to 

[0 0 17] jHI&ffll 1 40 

cr-39 \/^x*mmmmmcm\.Ti(itw&. b a 

1 z e r stt§!iP E C VDSBcDK^MrtfC^BUx 
2. 7X10 ' PaititLtl, ^f;l/h'JiF + 
y-y^ycotfX^ifia 1 0 0 S C CMjJitU KS^OJI 
2>tf0. 7 P aKfcS$T#AU JWMKKES'OUc 
5 A©*gS«r8S-ri:l^^c. *V— KfuiSJii^tU*2KW 
*3ftmmu?2> 0 ^©ffL AV— KOKflttttA^fi 

|5gf6<J{C4 OW/inin <D8lj^-T'^'«?tC±tfTI/^, 1 2# 
P^cO^yT-^XcOSttfflli 1 8 0 S C CMtCLT— £tc so 



MLt. cork B&ztircmmvmmmttftxxm 
[ooi8] nmm2 

CR-39 ls>'X*m : g%itic&mic&l,Ttftffi& B a 
lzersfilP E C V DgBOX^SF^KBU 
2. 7X10-' PaST'Mlfdi * h <J i h 4- 
->>-^y<D;tfX$:i5ftfi 1 8 0 S CCMi:iIfX«i 
5 0 S C CMiSU MSMnmtiifZ. 1 PattoT 

sitMA' 5 ^^ Lfc c 5t% najweaen-r^fc 5 a ©us 

kraWfc, *V— KKiSH«tfJ*j2. 5KW£:2 

K100SCC Mtctfip LT, «§M(DK.t>-tf 2 . 5 
P a(C&3i;|S]B#^ *y-FOiSJl!&tti^^:3KW(C± 

tfr, ^itgt2o»pisiiWfi)cL e»tc, mm 

13X<DffiM*2 0 0 S C CMtctfjtaLT. £5K:3:fc2 
ffi^£#ftftfiftT*iBi]5£L fctC 5, nd 1. 5 07$ 

[0019] mm®\3 

CR-39 UVX*a^jfti5fe#«k:iiLTifc»», B a 
1 z e r saJBPECVD8BO*Strtca8IU 
2. 7X10- 4 Pa$T-iaifti> ^f;l/h'Jih + 

->->^ y co #x drifts i oosccm^u ISIoe 

^#0. 7 P atc&.5$T»AU ^a5«HBE5n-r;l/jc 
5 AcD*^^-Ti:|Bl^t. *y— KtCiailiSa^l2KW 

*3«"iaeiini-rso *y-FoK«»tH**s 

|5g!S%:4 OW/min ©fJ^Ti^>5?{C±tfTV^, 1 2 ft 
fflT' 2 . 5 KWtCilf 3 «fc 3 tcJ|?JfflI-r S„ C©12 #!H|CD 
F^O^&y v— ^XCDgtiti 1 8 0SCCMIC LT— SfC 

HgUfco ISVTBaijGrxiffiSfcH^fc: 5 0 S C CMj^ 
L, M-£mi£tlZ 2. 1 P a ic LT 2 0 ^IBUSKJB*© 
figbfc», ^**"X}jfta^ 1 0 0 S C CMtCtfADLT, 
HffiS^«£LK5S^ff**2. 5 P alctZtmmc. 
*y-KOJBfH«tU**3KWK:ffi*T, ?5>tC2 0^ 

jsjw*fl*j*u *^T«*fc, issfs/rxata* 2 o o 

S C CMtCttUtPLTiSSL. jr^lE^Ifi^OSS 2. 5 
P a tcfSif "T5 J: o lcfflim<£>^>'?? 9 >X^/^'J 7" 

* x%m< c tic&vmmL. *v-ho* 

[0 0 2 0] Hfi6glj4 

SBtcAtXT, R^CDIE^^ 1 . 3 X l 0 3 P aST' 
Jlf^Lfcf^ A 1 2 0 3 , Z r 02 , Z r Oz, S i O 
2 COIHIC £J0<Q£lttK±§$£- 1. 3 x l 0 3 ~ 1 . 3X 
1 0- 2 P a<OJE^«EBBT»JWUT, IffSMfTmatL 
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[0 0 2 1] mt&®\5 

6 5t3 0#HUnSBE{tLT\ 7tc-\"5r|»±:3- h ft 

[0 0 2 2] HMg»J6 

U h U;l/-X^by«fi#ftbyx~£:iggjgift 
^«CifiLTiJlcjt». Balzers?ilPECVD8 
■©JlffiSrtKRBU 2. 7 x i 0-" P a $T*8Mab 
fcffL ^f;l/h'Jxh^->7 y<D # X£r jjftfi 8 0 S C io 
CMSO'-^ b*fi>* ! 7-A'i' 1 7XDtf7>ZWLm 1 4 0 
SCCMgfiU W£M<Dfc±lti % Z. 0 P afCftSgcTS 
AU n»««E=n';b»c5A©*i«*i!R-ri:P«Pfe:, 

*y— v\z.mmwL\&ii2w* i . 5»miBifti'rsiHHcj>< 

^^^(D&tttDffim* 1 MS/cO 8 0 S C CM, 9 3 
SCC M<Dm&V&4fcMbURlfffi'PZ&%;ifitE> 1 . 5 

u^xnmm-vm 1. 5 6, c^m) it-n 20 

a 1 . 4 8T*£ofc„ 
[0 0 2 3] jy6fflj7 

y;u-x^b>ttfi^ftbyX#IB^ij£j<ft 

rfM^cilbTflc^, Balzers?iSPECVDg 
B©*££rtfcSBU 2. 7 X 1 0- 4 P a ST'ML 
/cf£, ^9 1 ;l/FUxh + ->->^XD>9'X^}5f!a2 0 0 S 
C CMi:^}R?jX^)5Sft5 0 S C CMjffiU K^OEE 

tj#2. o p aicizr>rmnti i &ig.Lrc££?>-z\ nsp 

«K53'OWc 5 AcDfagft^r«t-ri:(RlB#(c. #y- Kfc 
«H&tH7j2. 5KW*1 7«-HBi4nUTI8!K»*^rit so 
U £P>tC, &miSX<DffimZ 100S C CMtCtfiOb 
T, K&M<DE.tJtf2. 0 P a£&S«fc 3 fC fflf&k<D=i 

£1 7«-WJSWB*JBB)EL, S&K, g?fS#X<D?5Stfi£: 
2 0 0 S C C MtCiSto LT, £ 6 tC S tc 1 7 ftf^filJlJl 

*MLft. "torn. nzfitznrmmvmffimttftXK 
mm-em'/tLLtztcz. m 1. 56vh^tc a 
[0024] mmms 

T?vu-\-V)i-x?-u ^±tfi^-* u >x*ie*ift»G 40 

bTjfci!M£, Bal zersttlPECVDg 
B<£*^FtycS@U 2. 7 X 1 0- 4 P a ST'fffML 
^^l/hUxh + >->^y<D75'X^StM8 0 S C 
CMM'->7 h+->^^l/->^^O^X^jSftft 1 4 0 
SCCMfliU KSM<DI±*jtf2. 0 P atc&3g:T»a9 

* v— KfciSJStttii* 2kw£ i . 5«fl89MnrrsnSfc:;* 

*S "7 (Dtim* 1 anaiifct) 8 0S C CM, 93 

S CCM<Dm&T-&%lcmh\i&tfWp-£-&*1tlb 1. 5 so 



T, ^5 L ;bhUih + ->>'7yO?jX^:i5Sil2 0 0 S C 
CMfcB*?g?!fX*StfB5 0 S CCMffitU H^Offi* 
#2. 0 P atc&oT«tBtf££L/c£:C3T\ Jt-SMI 

KBR^r^oaa* l o 0 S C CMtctiijpbT, R 
Qm<Di£t)tf2. o P a{c^5<t3»cSF^Ony^^ 

U *y-Ko»aism*i*3Bi»!:±ifT, 

0 s ccMtcmiLT, s&tcsfc i 7»raa:85»*« 

[0 0 2 5] ^fifega 9 

mWlcXtlT^ X^CQJE^tf 1 • 3 x l 0 3 P a $T 
#EMbfc&, A 1 2 03 , ZrOz , Z r O2. S i O 
2 eD|lg{C^Ji(DKttEfriLBl£: 1. 3X10 3 ~ 1 . 3X 

1 0- 2 P aOE*«ffllf*JWbT, W^aBKBTfftSL 

[0026] agga 1 0 

6 5 °C 3 0 ^IfflftlJHUSft bT, *-\"y-|»lh3 — h ft 
[0 0 2 7] 1 

# u -7 b* v& uz/ttm&wammcm br^ms, 

B a 1 2 e r sttflP E C V D SBOX^SfttClSfi 
U 2. 7X l 0-" P aSTPMbfctS, ^f;H~'Jx 
h^S/'>^><D5ffX*}SSfS3 5 S C CM&tf^* 
^^^;b->^y©^rx*J!fta 1 4 8 S C CMjjftU 
M<DE1]ifi2. 0PaC45$T?fXU n§PtI53 

-owes Ao««E*afrfc^k:. *y-K»cSfja«[tfi 

^j2KW^r 1 . 5ftffl3iim-?Zmi£*?-)l'hV3Lh*i'i/ 
=7 l/<DtfXRZfi/* h ^fris? ^<D&% <Dffi.m. 

Z 1 ftfflmrcO 1 1 0 S C CM, 9 8. 7SCCM<DiU 

^•t-^^ fcttira&tf SE^s-e&tf 61.5 M^ip 
©Biff ^^r^^WTiHiJjg b t c 5 , b >xnwm\ 

Tn d 1. 6 2, mm (.Qfa.) (TOT-rid 1. 5 8T*^ 

fco 

[0 0 2 8] 1 2 

B a 1 zerslilP ECVDSiOJiaSrttSi 
U 2. 7xlO- 4 PaStitLfA jffA-h'JX 
h + >'>'^>'tO?3'X^:j55lM2 0 0 S CCMtiiA'X?: 
fitfl 5 0 S C CMjftU MQM<D]±t)tf2. OPatCft 

ixmmtf$c7£Lrctc?>r\ nmms^^Mc 5 a 
<Dmw&ffit twrnic, *y— Kfci?5^«Etb^j2. skw 
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©Sffffi^r 1 0 0 S C CM*ci@taLT, W&M<OKtift 
2. 0 P atC&&J:?tCgNlU£©:3>£-^>X£ALJ 

ryVM-uyvx^RfKchtcJcDil^U *v— K© 
WL, KiSStfXGDgftfi^ 2 0 0 S C CMtCtf 

C5, na 1 . 6 OT-£o7c„ 
CO 0 2 9] gl/ffiffij 1 3 

B a 1 z e r s*±®P E C V D^ffi'OKfSieftycKffii 
L, 2. 7xiO- 4 PaST#«Lft». ^f;l/f-'Ji 
h*yv^y£>#X£:ffiM3 5 S CCMM'~>7 Y*^ 
^^^jViy^XOiS^MM 1 4 8 S C CMgitU K£ 
m<DJ£t>i?2. 0PaiC«:5ST'iAU ttg|5tt8£5=i 
-T;l/fc5 AO««t*«t-ri:|ai«fJc, *>v— FKAffltttU 

* 2 Kw* i . 5 ^MEnin-r sFic^^n-'jxh* ~> -> 

* 1 #Ra=Mfc:t> 1 1 0 S C CM, 9 8. 7SCCM<DS1J 

^■p&-«r£«inRtf«'>s-e*jbt5 i . 5ftm-c*mtftm 20 

Uxh^>'^7>cD*X^:^ta2 0 0 S CCMtltA* 
X^ifiB 5 0 S C C MiffiU M^M<DI£f}f 2 . 0 P a 
% o r atfijb^S l,tctczx\ nSPTOSn ;uc 
5A©««t*jJlrri:I^B$K:, *V— FIcffMttttft 2. 

5kw^i 7»iBsiiinbTHSi«*0j«b, mm 

*"XtDj5Sa% 1 0 0 S C C MlCiBto LT, Kffi^«)±^l 

cDiftJli«a73^3KW(C±tfT. 3l#£c# 1 7^1SS« 30 
fi^fc. ^*#XC0}5lM£: 2 0 0 SCCM(C 

[0 0 3 0] ^MfflJ 1 4 

Ant, M^M<D]±tii^ 1 . 3 x l o 3 P a £ 
T'Sf^bfc^ A 1 2 03 , Z r 02 , Z r 02 , Si 
02 <DMlc§>m<DfcmW5ltm%: 1 . 3 x l 0 3 ~ 1 . 3 

x i o- 2 p a<Di£jjmmT°\wmi,T, *y«sjatt»ms 

Lfco 

[0031] mmm 1 5 40 

*»7ktti»ii*si*i»±ii±»c^<« ufco 

[0 0 3 2] glflSfflJ 1 6 

B a 1 z e r sttMP E C V DSffiO-M^rtfClglS 
U 2. 7xio- 4 PaST*MLfcI« ^^;l/h'Joi 
h*yy^y©;tfX;&i5ftil3 5 S C CM&tf-r h^y 
Xntf^^i/cotfx^ifftfi 1 4 8 S CCMifiU K so 
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££0E*ltf2. 0 P atc&^STaSAU ftflWKS 
n^OWc 5 A ©flliSS^rgit-r £:|B|B$tc, A V— FtCiffiJ^it 
tB^2KW^r 1 . 5^liOBlin-r-SFSI{cy^;l/h'Jxh + ^ 

1 10SCCM, 9 8. 7SCCM<0 

iilTnd 1. 6 7, IS (£50 OBT-nd 1. 6 37* 
[0 0 3 3] SHiSSffll 1 7 

B a 1 z e r s fctgj P E C V DgI©XSlrt(C^I 
U 2. 7 x l 0- 4 P a*T*^5CLfc^ ^f/^'Jx 
h^i/^XDtfX^ift^ 0 0 S C CMfclt*"X?; 
i?itM5 0 S C CMfcitU W£M<DI£tltf 2 . OPatCft 
oTSMtfSfcJtLfcfccSTN M-SPTOHn-OUc 5 A 

(D'tim* 1 0 0 S C CMKiQiraLT. n'£M<DI±f]tf 
2. 0 P aWSi^lcigiCnv^i'yXiA'J 

Sf«iftta**3KWfc:±»fT, 1 7 #ffl®HB* 

JgJERU ft^fC. S*j5f;*<Oi!ft«*2 0 0 S C CMfCtf 

l5> nd 1. 6 5T**ofc 0 

[0034] mmm 1 8 

# U •> y?£ U>X*a§»iJfe}t»«fc:iffi LTiSM, 
B a 1 z e r s?±S£P E C V DSffi<9-K^F*9fC^ffi 
U 2. 7 x l 0- 4 P a STPMbrcft, ^f^h'Jx 
Y^-z/is^y^jSttmmz 5 S CCMWrl-7-<V 
Xa^~>^^>co^X^)5lt» 1 4 8 S C CMiU JS 
ffi^^E^A^2. OPalc^SJT-iAU y1-g|5TO5 
=i^Mz5 A<onffi*tti?tmf%ic. iiv— FfciftHiS 
a^j2KW^r 1 . SMWSHC^f 'Jl h*-> 
S/^XDtj'XRO-'v 1 ^ h*->v/^^l/->7>0&^<D}jfi 
Ml^aft 1 ? 1 1 OSCCM, 9 8. 7SCCM<D 
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